8. (Amended) An apparatus according to claim 1, 
herein said light beam splitting optical system is a 

V 

crystal optical element. 




(Amended) An apparatus according to claim 1, 



wherein a boundary portion is formed on the surface of the 



relatively moving object to generate a reflectance 



difference. 



comprising: 




10. (Amended) A magnetic recording apparatus 



a displacement detection apparatus comprising 



a light beam illuminating system for 
converting a linearly polarized light beam emitted from 
a light emitting element into a substantially parallel 
light beam and irradiating a relatively moving object 
with the light beam through a light beam splitting 
optical system, said lighA beam splitting optical system 
splitting the single parallel light beam emerging from 
said light beam illuminating \system into a plurality of 
polarized light beams whose po\arized states are 



different from each other; 
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a\ focusing optical system for focusing the 
plurality ofi split light beams to different positions on 
a surface ofVthe relatively moving object; 

a polarizing prism for splitting reflected 

I 

light beams fr^m the relatively moving object on the 
basis of a difference between the plurality of 

i 

directions of polarization; 

\ 

a plurality of light receiving optical systems 

for individually ^detecting the different polarized light 

beams split by sa\i polarizing prism and outputting 

\ 

light receiving signals of the respective light beams; 
and 

a comparator for comparing light receiving 
signal levels of the respective light beams to detect a 

relative displacement of the relatively moving object, 

\ 

wherein a slit-shaped marking or a 
three-dimensional marking i^s formed on the surface of 
the relatively moving object\to generate a reflectance 
difference; 

a head arm having the marking or reflectance 
boundary portion formed on an upper Surface; 




a rotary positioner having said displacement 
detection apparatus on a rotary arm; and 
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a head aprm drive motor control unit for controlling 
a current of a head arm drive motor of a hard disk drive to 
synchronize a motion of said rotary positioner with a motion 
of said head arm so^hat an output from said displacement 
detection apparatus becomes constant as a position of said 
rotary positioner varies . 



11. ( Amended )\ A rotary encoder comprising: 
a displacement^ detection apparatus comprising: 
a light beam illuminating system for 
converting a linearlyA polarized light beam emitted from 
a light emitting element into a substantially parallel 

w 

light beam and irradiating a relatively moving object 

\ 

with the light beam through a light beam splitting 

\\ 

optical system, said light^beam splitting optical system 
splitting the single parallel light beam emerging from 
said light beam illuminating\system into a plurality of 
polarized light beams whose polarized states are 
different from each other; 

a focusing optical system for focusing the 
plurality of split light beams toMifferent positions on 
a surface of the relatively moving\object; 
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a polarizing prism for splitting reflected 




light beams from the relatively moving object on the 
basis of a difference between the plurality of 
directions of pfolarization; 

a plurality of light receiving optical systems 



for individually detecting the different polarized light 
beams split by sa ^| polarizing prism and outputting 
light receiving signals of the respective light beams; 
and 




a comparator for comparing light receiving 
signal levels of the respective light beams to detect a 
relative displacement of^the relatively moving object, 

wherein a slit\shaped marking or a 

\ 

three-dimensional marking Us formed on the surface of 

\ 

the relatively moving objec^ to generate a reflectance 
difference; 

wherein the slit-shaped marking or reflectance 
boundary portion is formed on a rotary disk surface; and 

said displacement detection^apparatus is provided 
on a fixed object side to receive the plurality of reflected 
light beams from the marking or reflectance boundary portion 
on a moving scale and to detect a scale origin from a 
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difference signal\Detween the plurality of light receiving 
signals . 



12. (Amended) A linear encoder comprising: 
a displacement detection apparatus of comprising: 
a lighl^beam illuminating system for 
converting a linearly polarized light beam emitted from 



a liqht emitting element into a substantially parallel 

\\ 

light beam and irradiating a relatively moving object 
with the light beam Wrough a light beam splitting 

optical system, said \Light beam splitting optical system 

\ 

splitting the single parallel light beam emerging from 
said light beam illuminating system into a plurality of 
polarized light beams who!se polarized states are 
different from each other; 

a focusing optica^ system for focusing the 
plurality of split light bearn^s to different positions on 
a surface of the relatively moving object; 

a polarizing prism for splitting reflected 
light beams from the relatively moving object on the 
basis of a difference between the\plurality of 
directions of polarization; 
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a plurality of light receiving optical systems 
for individually (detecting the different polarized light 
beams split by said polarizing prism and outputting 
light receiving signals of the respective light beams; 
and 




a comparator for comparing light receiving 
signal levels of the \respective light beams to detect a 
relative displacement \of the relatively moving object, 

wherein a slit-shaped marking or a 
three-dimensional marking is formed on the surface of 
the relatively moving object to generate a reflectance 

\ 

difference; V 

\\ 

wherein the slit-shaped marking or reflectance 
boundary portion is formed on a linear encoder scale surface, 
and 

said displacement detectioh apparatus is provided 
on a moving object side to receive thV plurality of reflected 
light beams from the marking or reflectance boundary portion 

\ 

on the linear encoder scale and to detect* a scale origin from 

v 

a difference signal between the plurality pf light receiving 
signals . 
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13. (Amended) A magnetic recording apparatus 



* ■ 



comprising: 

a displacement detection apparatus comprising: 
a light beam illuminating system for 

V 

converting a linearly polarized light beam emitted from 

\ 

a light emitting element into a substantially parallel 

\ 

light beam and irradiating a relatively moving object 
with the light beam Vhrough a light beam splitting 

\ 

optical system, said Uight beam splitting optical system 

\ 

splitting the single parallel light beam emerging from 

\ 

said light beam illuminating system into a plurality of 

\ 

polarized light beams whose polarized states are 

\ 

different from each otherV 

\ 

a focusing opticau system for focusing the 
plurality of split light beams to different positions on 
a surface of the relatively moving object; 

a polarizing prism for splitting reflected 
liqht beams from the relatively moving object on the 

\ 

basis of a difference between the \plurality of 
directions of polarization; 

a plurality of light receiving optical systems 
for individually detecting the different polarized light 
beams split by said polarizing prism and outputting 
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light receiving\ signals of the respective light beams; 
and 

a comparator for comparing light receiving 

r\ ^ \ 

I h- t signal levels of the respective light beams to detect a 

(j> relative displacement of the relatively moving object, 

\ 

wherein a boundary portion is formed on the 

\ 

surface of the relatively moving object to generate a 
reflectance difference; 



r iff 

i. ^ 



a head arm having the marking or reflectance 
; boundary portion formed on an upper surface; 



B IB 

[3 



a rotary positioner having said displacement 
detection apparatus on a rotaVy arm; and 

a head arm drive mol^or control unit for controlling 



M a current of a head arm drive motor of a hard disk drive to 

\ 

synchronize a motion of said rotary positioner with a motion 
of said head arm so that an outputs from said displacement 



detection apparatus becomes constant as a position of said 



rotary positioner varies 




14. (Amended) A rotary encoder comprising: 
a displacement detection apparatus comprising: 

\ 

a light beam illuminating system for 
converting a linearly polarized light\beam emitted from 
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a light emitting element into a substantially parallel 
light beam anai irradiating a relatively moving object 
with the lightlbeam through a light beam splitting 
optical system, ^said light beam splitting optical system 
splitting the single parallel light beam emerging from 
said light beam Illuminating system into a plurality of 
polarized light beams whose polarized states are 

\ 

different from each other; 

\ 

a focusing optical system for focusing the 

\ 

plurality of split light beams to different positions on 

\ 

a surface of the relatively moving object; 

a polarizing\prism for splitting reflected 

\ 

light beams from the relatively moving object on the 
basis of a difference between the plurality of 



directions of polar 



ization\; 



a plurality of light receiving optical systems 

\ 

for individually detecting the different polarized light 
beams split by said polar izia^pr ism and outputting 
light receiving signals of the respective light beams; 

and \ 

a comparator for comparing light receiving 

\ 

signal levels of the respective light beams to detect a 

\ 

relative displacement of the relatively moving object, 
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whereifci a boundary portion is formed on the 

I 

surface of the relatively moving object to generate a 

\ 

reflectance difference; 

\ 

wherein the s;lit-shaped marking or reflectance 

\ 

boundary portion is formed on a rotary disk surface, and 

said displacement detection apparatus is provided 

\\ 

on a fixed object side to jreceive the plurality of reflected 
light beams from the marking or reflectance boundary portion 
on a moving scale and to detect a scale origin from a 

\\ 

difference signal between the plurality of light receiving 
signals . 




15. (Amended) A linear encoder comprising: 

\\ 

a displacement detection apparatus comprising: 
a light beam illuminating system for 

\ 

converting a linearly polarized light beam emitted from 
a light emitting element into ^^substantially parallel 
light beam and irradiating a relatively moving object 
with the light beam through a light beam splitting 
optical system, said light beam splitting optical system 
splitting the single parallel light^beam emerging from 
said light beam illuminating system Into a plurality of 
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polarized li&ht beams whose polarized states are 



s s 



i i - 




different from each other; 

\ 

a fqpusing optical system for focusing the 

i\, ^ ^ plurality of split light beams to different positions on 

" \ 

Cr a surface of the relatively moving object; 

\ 

a polarizing prism for splitting reflected 
light beams from\the relatively moving object on the 



basis of a difference between the plurality of 

\ 

directions of polarization; 



M a plurality of light receiving optical systems 

I; \ 

& l for individually detecting the different polarized light 



beams split by said poUarizing prism and outputting 
light receiving signals\of the respective light beams; 



!>.!> and 



a comparator for\ comparing light receiving 



signal levels of the respective light beams to detect a 
relative displacement of the\relatively moving object, 

wherein a boundary portion is formed on the 

\ 

surface of the relatively moving object to generate a 

reflectance difference; 

wherein the slit-shaped marking or reflectance 
boundary portion is formed on a linear encoder scale surface, 
and 
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V 



said displacement detection apparatus is provided 
on a moving objectAside to receive the plurality of reflected 
light beams from the marking or reflectance boundary portion 

\ 

on the linear encoder scale and to detect a scale origin from 
a difference signal between the plurality of light receiving 
signals . 



f * , 1/ 

* J Lr 



— 16. (New) An apparatus according to claim 7, 



Li 
r 

Eti 



& ts 

? j : 
s : : 

3 ta 



wherein sard light beam splitting optical system is crystal 
optical element. 



(New) An apparatus according to claim 7, 
wherein a boundary portion is formed on the surface of the 
relatively moving^ object to generate a reflectance 
difference. 



comprising: 




agnetic recording apparatus 



a dis 



detection apparatus comprising: 
a light beam illuminating system for 



converting a linearlyv polarized light beam emitted from 
a light emitting element into a substantially parallel 
light beam and irradiating a relatively moving object 
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with the light beam through a light beam splitting 
optical svstem, said light beam splitting optical system 
splitting the single parallel light beam emerging from 

\ 

said light beam illuminating system into a plurality of 
polarized light beams whose polarized states are 



0- 



L 1 

m 



n 



Ft | 

13 
2 13 

□ 



L.5. 



different from each other; 

\ 

a focusing optical system for focusing the 
\ 

plurality of split light beams to different positions 

A 

near an end poridcLon of the relatively moving object; 



h Ja poLapt^Inq prl^sm for splitting reflected 



light beams ^tromithe relatively moving object on the 

\\ \ / 

basis of a di^f erenceybetween the plurality of 



directions of polarization; 




ajD^rali-^y of light receiving optical systems 
for individually detecting the different polarized light 
beams split by said polarizing prism and outputting 
light receiving signals\of the respective light beams; 



and 



a light receiving signal comparator for 



comparing light receiving signal levels of the 
respective light beams to detesct a relative displacement 
of the relatively moving objec 
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Is 



0~ \ 



herein a boundary portion is formed on the 
surface of the relatively moving object to generate a 
ref lectance\dif f erence; 

i 

a head arm having the marking or reflectance 

1 

boundary portion formed on an upper surface; 

a rotary\positioner having said displacement 
detection apparatus^on a rotary arm; and 
& a head armudrive motor control unit for controlling 



EQ 

n 

t 

3 = 

r — 



a current of a head arm drive motor of a hard disk drive to 

\ 

synchronize a motion of said rotary positioner with a motion 

I* 

£11 of said head arm s o yfefiafcA an output from said displacement 



U ti 



^ detection apparatus becomeB^constant as a position of said 



Id 



* 14 



rotary positioner va 




19. (New) A^riOfefary encoder comprising: 

/ \\ 

a displacement detection apparatus comprising: 




a light beam illuminating system for 
converting a linearly polarized light beam emitted from 
a light emitting element intb a substantially parallel 
light beam and irradiating a ^relatively moving object 
with the light beam through a iight beam splitting 
optical system, said light beam vsplitting optical system 
splitting the single parallel ligfcit beam emerging from 
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said light beam illuminating system into a plurality of 
polari zeal light beams whose polarized states are 
different from each other; 

a^focusing optical system for focusing the 
plurality of ^ split light beams to different positions 
near an end portion of the relatively moving object; 

\ 

a polarizing prism for splitting reflected 
light beams from the relatively moving object on the 
basis of a differen^e_ between the plurality of 
directions 



ceiving optical systems 
for /ndividuall^^del^ecting the/&if f erent polarized light 



and 




beams split by said polarizing prism and outputting 
light receiving signals of the respective light beams; 



a light receiving signal comparator for 



comparing light receiving signal levels of the 
respective light beams to detect a relative displacement 
of the relatively moving object, 

wherein a boundary portion is formed on the 
surface of the relatively moving\ object to generate a 
reflectance difference; 
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wherein the slit-shaped marking or reflectance 
boundary portion is formed on a rotary disk surface, and 

said displacement detection apparatus is provided 
on a fixed objec\ side to receive the plurality of reflected 
light beams from the marking or reflectance boundary portion 
on a moving scale^and to detect a scale origin from a 
difference signal between the plurality of light receiving 
signals . 



20/ (New/J ft A li near encoder comprising: 

displacement detection apparatus comprising: 
a*light\>eam illuminating system for 
converting a jXLnear&yjpolarized light beam emitted from 
a light emittingAe^^ement into a substantially parallel 

71. lt . , . b . t 

light beam and irradiating a relatively moving object 
with theylight beam through a light beam splitting 




optical system, said light beam splitting optical system 

\ 

splitting the single parallel light beam emerging from 
said light beam illuminating system into a plurality of 
polarized light beams whose ^polarized states are 
different from each other; 
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a focusing optical system for focusing the 

plurality of split light beams to different positions 
■-v | 

0~ near an end portion of the relatively moving object; 

C/ a polarizing prism for splitting reflected 

light beams from the relatively moving object on the 
basis of a difference between the plurality of 



n 



(7 



i ! 
t t— 

£3 



Ki S. 

rs 
& is 



t 

iff 



directions of polarization; a plurality of light 

V 

receiving optica*! systems for individually detecting the 



different polarized light beams split by said polarizing 



M prism and QHtputtiWg light receiving signals of the 



respec 




iving signal comparator for 



t recei 

\ \ , 

comparing light receiving ^ignal levels of the 

\ \ 

^s, respective light beama/to detect a relative displacement 

of the relatively/moving object, 

X \ 

wherein a boundary portion is formed on the 
surface of the relatively moving object to generate a 
reflectance difference; 

wherein the slit-shapejd marking or reflectance 
boundary portion is formed on a linear encoder scale surface, 



and 



said displacement detection apparatus is provided 



on a moving object side to receive the plurality of reflected 
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